The occurrence of 4-methylthio-2-hydroxybutyrate in human urine.
A method for determination of 4-methylthio-2-hydroxybutyrate and 4-methylthio-2-oxobutyrate in human urine has been devised, based on metoxime formation of the keto acid and a clean-up procedure using a strong anion-exchange resin AG 2 X 8 and ethyl acetate extraction. After alkylation, the compounds were quantified by GC, using a flame photometric sulfur-selective detector. A normal urinary excretion of 0.14 to 0.25 mmol/mol creatinine and 0.07 to 0.22 mmol/mol creatinine of the alpha-hydroxy and alpha-keto acid, respectively, was found, whereas a markedly elevated excretion of the hydroxy acid was noted in subjects with hypermethioninemia. The enzymatic reduction of 4-methylthio-2-oxobutyric acid by lactate dehydrogenase: NAD+ oxidoreductase (EC 1.1.1.17) was also studied. The Km and Kequil values for 4-methylthio-2-oxobutyrate were 1.41 mM and 0.92 X 10(8) M-1. The Vmax value of the enzyme at infinite concentrations of the two substrates was 7.2 mumol/s/mumol enzyme, which indicates low affinity and reduced catalytic activity compared to other known substrates of lactate dehydrogenase. The reaction product 4-methylthio-2-hydroxybutyrate was not inhibitory on the reaction. The M4 isoenzyme of lactate dehydrogenase (rabbit and pig muscle) possessed approximately 20% of the activity of the H4 isoenzyme (pig heart) for the substrate.